Radiative decay rates connecting the lowest four energy levels of ' 
Radiative decay rates connecting the lowest four energy levels of ' Hg+ have been derived solely from an analysis of the fluctuations (quantum jumps) of the laser-induced fluorescence of the 194-nm first resonance transition of a single ion confined in a Paul trap. The natural linewidth of the 194-nm first resonance transition was also measured. The measured decay rates and branching ratios are in satisfactory agreement with theory. PACS numbers: 32.70.Fw, 32.70.Cs, 32.80.Pj Recently it has become possible to observe for extended periods the fluorescence from a single, isolated ion, kept in place by the electric fields of an ion trap. This capability has made it possible to study quantum jumps (sudden transitions between atomic energy levels) ' and nonclassical photon statistics (photon antibunching). 
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Here y& and y2 are the total radiative decay rates of the D 3/p level and the D 5~2 level respectively. The probabilities for the D3y2 level to decay to the S~/~l evel or to the Dst2 level are f~a nd f2 (f~+fq=l). The initial conditions are P~(0) =1 and Pq(0) =P3(0) =0. The quantity observed experimentally is the probability distribution W, (trr) of the duration of oA' periods as a function of the duration r. This quantity is proportional to dP3(t)/dt evaluated at t = z, which is the average rate at which the ion returns to the ground state after a period Solving Eqs. (1)-(3) yields the expression W, (r)a~fpypexp ( -y2r) + (f) y) -yg)exp( -y, r). (4) The distribution of about 20000 off' periods is shown in Fig. 4 
